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(54) Titte : INTERLEUKIN 6 (IMPOSITION AND PRODUCTION THEREOF 

(54) ^^CD^IS; ^yfi-'nH'»i'y6mms^X^^<D9im 
(57) Abstract 

A composition containing human interleukin 6 having a saccharide chain, a process for produdng human interieukin 6 by. 
culturing cells in a medium containing ascorbic add or its derivative, and a process for purifying a crude human, interleukin 6 so* 
lution by diromatography using heparin carrier. The invention makes it possible to produce a high-quality composition contain* 
tng human interieukin 6 having a saccharide chain to thereby apply the same in the medicinal use and to establish a process for 
mass produdng human interieuUn 6. 
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m m m 
^ m ^ m 

mt ixo^^umm'^^t^t y i L-6m^m. 

^ m ^ m 
I L - 6 »H B 'J yy^n^itm'^s :cu > 

t^o ikMm^i^MLXii I L - 3 ^^TX 1 L - 6 ^< 

m^-^nx\.^io co^ic i L - 6 ^i^ P<<D^mfs^ 
^mtx^^^ ^m^ommij<mw^hx\i^^o ■ 

©S*^^C t hlliliiraBlia^Poly (I) -PolyCC) t ^ u 
^^i/i \^^mMti>ZtXM&'^n^ (Enr. J. Bioche 
m. . 1 59 . 625. (19 8 6) ) o tit^ -7 X © I L - 6 Po 
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ly(A) .poIy(U) -^mWiVXm^^tl^ (ImmnBopharina 
cDlogy. 21.P33. (1 9 9 1) ) o ti^^*^^^ «5 I 

L-1. TNF. I FN-i8/j:i*01^'< h^'J' >^PD 
GF. TGF-iS^i:f©ii5fiii'?. LPS. PMA. P 
5 HA, n U7mmtSi^iJ^^<c>tir\.y^ (Sci ence. HL. 7 
31 (1 9 87)) o ttL. t MfllWrtS^Ba- -7^uyr-z^. 

*<«^$nTl>S ( Immono I. Jil. 144. (1989). I. Ibdhho 
1. Jil,lS29. (1 9 88). #g|BS6 3 - 2 9 6 6 8 8) ) o 

(J. Immnnol.. HL.. 4242-4248 (1990) ) t>^^.tlSo 
15 g|^iai|fi5:^0^VMCJ:-5Stt> ^at^©^ (i7^c^-e 
t'flUStwCPG (controlled pore glass ) 



3 

yy^'-tm^^t>'\tXl^m't^:^^ (Bm. J. Bioche 
M. 168. 54 3 (1 9 «7)D ^ *5^.^tis mmmXY Jl6M^ 

-/F p L cym^nmmi^^ h^yy ^ - (hp 

LC) OB^'^tt-^ (Proc. Natl. Acad. Sci. USA. , _8 

2_, 549 0 (1 98 5) ) \z X 6:^^i><^ ^ o :kmmj^^om 
m^m^ m3 2m (i 9 8 8))o^;fe> 

t h B C D F {is -fb^lS^M (C g ) 

i/ ij 7!7y;u^^«^Rji^5 2g:it3fi!*aH p l c {c#^l. 

9 9 6) o tJ&^Ls Ctl5>Sfe3^5©Mia^-ettlS5*llTXm 



W092/18537 ^ rv,./-r,..w^. 

^ <D m ^ 

tt^ t h I L - 6 m^0§a^^S L k h I L - 6 

15 S5^^SI©k h I L-6^#^^. ^nttd) SDS-P 
AGE-ei!>«< <»: t)53-^M3&<2 2000-25000^ 
J: Of 2 6000-3000 0 0 2^^^^^^^ ^O^W 
»*«^-ti-eti6 0~90%:fe<kt^40-10%'e*5C: 
is (2) ^mrl ^mmWJ^^< it>> P r o-Va 

20 i-Pro-Pro-Gly-^Val-Pro-Pr 
o-Gly-GIu-:fe<fca^Al a-Pro-Val- 
P r o - P r o --3&^e»fifc5 3 gSOE^J^^-^-^ V 
al-Pro-Pro-Gly-Gl u-0#W«*<4 
0%«± (»t U< t±5 0%2l±) -CSSs (3) m^li 

25 tUT^-^^y-X. :^7^h-X.N-t 



5 

I L - 6 »x Ti^Ba^ BiiiSs m3^-7^ o 7 r 

c H 0 inflate 5 jtai^iia^;i ana v^s 



wo 92/18537 g r^u.r.^^. 

I L-6©il^5SJ-e^^$mL I L - 6^m&t^^^. 
4, L < {iite^l^Sl^iaBfiaJc J: t) I L - 6 ^^^-TSgg. 

^^ffy^ Hf7^i/^ 'fe;l/o-x^ ^^i"r4^x >> 
5 - y :/ ^ 5 f- -e 3 - h L i 0 t> i^ffi * ti s o 

*#JnLfc -C y t 0 d e X- 1" ( 7 7 7ili) > 

*Si^g7*^X h9 VJw^i£3 7-^:^^3- b l-^ "Cy 
t o d ex-3- (^T^l'^v/TSI) t^^^o ^^^^ 

LTtiN {^fiH-fe^l/D 
25 -Vitafiber" (T ^ 3 >iSi) S o ^ ^ 
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i^^t^ (Bio/technol. , 1_, 736 (1 
9 8 3) o 

5 I L - 6m^m^=^mmmxmmL i l - e ^m^^ 

t> L < « I L - Is TN F> I F N - 

*>t<{iPDGF^ T G F - /9^<Dit5ilH^x 
t> t < ttP M P H U y ^-r 3 

m . ■7S#^j:<?f*fflV^Til^$-ti-S:^fcfe*^*S (S c i e n 
c e, 2 3 5 . 7 3 1 ( 1 9 8 7) ) o CtlbO^^^ 
BKRN AT'*5Poly(I) • Poly (C) ^^fflf -5 ©*<$f ^ 

$ D i/ 5 h\ 7 ^ f- y V ^ J/ > D /j: if 

L«>-5:&S (J. Immunol.. 1 4 4 . 4 2 4 2 
-4248(1990))^^ l-^^tiSo I 

i 

25 tr>^t> L < l±^©ll^(*:ji, if t t < H: 0. 05-1 } 

! 

I 

- I 

i 



W092/18S37 J rK,u.ry^y^. 

OmM. WK»t b< p. 5-'3mM^iDt5o ^ 
T X 3 ;u vKf^ffl ^ * S C <»: jyP t 

5 >Kxxx;l/ 1 9 8 8 ^35Ih|37- 

45:^ §8 ffi 5 « MS O rij ^ © t> 0 *<^ffl t S 
;i.MBM> RPMI 1640^ a-MEM-^c:tie»0^ 

15 mm.02 0-8 0%. if* L< « 4 0 -6 5%0®a{w 
^oc t*<S^t LV^o ^^IcpHttT. 0-8. 0015 

L^^r^ J; 9 J- 1 B 1 lHl~t^0^*D"^**'> t> L < ti 

iijgE^sn-r5«<ir0Mf^*^itft Li^o tLt^iirji^^j- 

X-ettx ^*&*0iiS*<O. 1-2. 5g/L.»*L 
25 <{iO. 2-1. 5 g/L©^g{c||^1-S C i*<if ^ 
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mfk&mm^ (EL I SA^) :fcJ;UJHPGF (iybrid 
oma/piasiDacy tooe growth factor) ^^M^^i ^T^m 

(cg^M^-a-sii^icti^ *&*>i;ai)^^o:;^^ (J. Exp 

... Med., i65j_ 91 4 (1 987), The Biology of the inter! 
eroo System 1 988, P. fl ^) JC Lfc*<oT^ ig I L 

Tli> 0tt<tt "CPG" (controlled pore glass) 
^S/«;;57k-~Xns:^;(r^fflV^btl5o "CPG" 

15 t*v >Si) ^^;6<^tf f)tiSo l>i^ilSL:fc I L - 6Jg{± 

li "S-b7TD-;i^FF" C7 7 Jl^ 'yjm ^ "CM 
•fe7Tn-;^CL-6B" (7 7 ^l'"^ 7^) 

25 *^Bg'effiV^S'\/^•U tT-tr 
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< I L - 6 C «i:*<-e§ So 

* 7 A y t> «fc o 



11 

-;l/" V -SS!) ^ "7 x-;nr ;l/D 7 T >" (5^ 
y Vi!i) C»tlSo K^tiN a 2 S O4 x Ka 

S O4 N N H4 C K K C U N a C 1 ^£^041^]^^ 
Slcj^SDtr^T^*^ 0t N a C 1 

V^95'3:e)tfO. 2M'-5.M^ tfcttpH*?2'-7. 5 T' 

9 -e:^^igt^Ttf S C iJc J; I L - 6 «^^<fc < mtii 



I'd /%! r >x/ WHO / 

wo 92/18537 j2 

S o 

^5 * / ^ n (Biochcm. Biophys. Res. Com 

20 Mm., 1 6 5. 7 28-734 (1989) ) ^^•:>fcEL I SA^. 

t h B CD F JCKJSLT I gM^g^t S b h Biifla*^ 
CL4 (Proc. Nsll. Atad. Sci.. 82. 549 0 (1 985) ) ^ 

-^WMBITT^^ ( Proc. Natl. Acad. Sci. OSA.. U 
25 , 96 7 8-9 6 83 (1 98 6)) flir=i:M^^ ^ ^ tX-M^^ HZ o 
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% m m 

i3 (I FN-i8) ^-j^Jntfeo SB^ $e»JcPoly{I) • 
PoIy(C) 1 Omg/ U «>r h;l/^^iin tm^^S^^T^o 

15. yto •e©2i^rBm> jii^^^t uxii^fioy f-;n?;uo 
nmm%mm (.12 ix. 3 05» ty^'^s 4init°-p2 

25 ^««ELy::^s 2 *© * 5 A ^SiJ >!r »c ^ n v h ^ 5 7 >f 



fc^. 2 ommm^mirt h I L-6#W®^1 Oml 
Lfco C©i t^fife-t-S^fclg^^«-3 0 0 0 rpm . 

6. 4X'mmii^'^> 0. 3M N a C 1 *^02 OfflMU 
h y (P H 7. 2) -^151451 2 ml© 

tLo o-^'l^-CN C<Dii:»*lnl0 ' ^ ^ ;U h 3 - -'I' 6 
5 0M' Cmv-Si) A{cggL> 
•fr^tio m»l^©SS^tt2 S'CtfS-^/Ho dO^N 2M N 
a C 1 <&#t?i^®?S (PH7. 2).2MNaCl^^ 
tr2 OiM HC 1 (pHl. 8) s 2 ObM HC 1 (p 
HI. 8) s 0. 5M U ^'m:^ h U ^m^m (P H 5. 

8) X 0. 0 5M y h y (p h 5 . 8) 

-emdcmw^L^ M'4kK 5 omiiy ymi- h y 

(pH7. 2) -^HlflS^U^o COJ;9{wtT"#btiy£» 
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nc^s b h I L - 6 0aS©j£«ii> 9 6;A:"/U-h 
*ffil^yiE L I S Ajfe^^o feo t«:t>^N L-6 

- hUfco e/jfli?f T;b:/ 5 > (B s A) <&#t» u >^ 

:^ h U A3^®?gt Cp H 7. 0 ^ 7 r - ) T >^ 

D y + >^ L/;:^s -2^tn:(*<!: LTi'^^Oln: I L - 6 St 
t*;i-5^>aiaL^t>©^ 1 0 A£ g/mU 5 0 1 ^ 

i^^iiK® I L - 6 -etL^nio oyui in^L^ 
h i/"/h7b"i?:/-HRP3>':^ay- (brl^) 

15 ^100;zl^tIQt>3 O^H^e^-liry^io ^fe^^^* y 7 r 

-•^3 HiJfe^ L^^> 3^/^^7*-l/>v?T5 > iiSM 
>fb7jc^*^tr^x>@?M®?l^ (P H 5. 0)<S:10 0// 
i^itaLl^feKiS;^-&yto 3 03^^^ 4. SNliKTS 

20 it ( + + > CM" ; 7 o - 7 ^7 h U -SS) 

^ffiV^^ 4 9 2 - 6 9 0 nmTaaJS L^o 

^Si^mmLfZo COJ^^MS («i;5/ig) {coV^Til 
.25 7C^#T® S D S - P A G E ( 5 - 2 0 i^x > h 



WO 92/18537 j g 

h . y;U-T'^feL^i c:5. 3J^*2 2 0 0 0-- 2. 5 
000 ^J:Of26000-'3000 0 O2o®^<>' 

± 1 5 % * .fc 2 5 ± 1 5 % "C" * -3 ^ o 

l-Pro-Pro-Gly-Glu -*<^JiJ^^i tT 
10 i^Bi^ntio ^i^O>-fi< <i:t)Pro-Va l-Pro 

-Pro-Gly-iAla-Pro-Va l-Pro 

20 HJfiM 3 

-^r;l/MEMI^^% 2 LJCt M^il^^Jia*i^2 x 1 
0 5<S/m 1 OiiJ^Tg!fiLy;:X f:^-7 5X3T'»0^ 
25 <a#L^*<^ 3 T'C. PH7. 2. 20%ISfaM#M 
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ST' 6 Bmmmif^io 1 B@. 3 BBx "5 B g 

m 1 T^oy^o ^IC. I FN-/S 1 0 0@l^^fii/m 1> 

5 ^«ii^j^L^ 37Vs PH7. 2> 20%ia«3Mf^^ 
4l^r^>r > + a'<- h L/To efeic. Poly(l) • Po 
ly(C) *1 0 M g/m 1Jd>L3 7*'C-e2l^rBl'r > + 

10 ioKZlV^ pH7. 2> 2 0%^fDK^«ST6 BS 

>m U >^xxx;i/M^Jn<i: Lfc^©0*a>:*:^ffi* l 0 
oi-rsix 1. OmMjSiraLyi^^O*i^t:^ffi». 1 
15 2 0 Tab o ifeo 

^ifll«?>13 il^iaick hi^M^lSailS^^SL. 1 6 'J y 
hJl^jf ^^^tp-vi. 7 X 1 0 * ®/mlOSBIia*^:fco 2)^ 
Ic^^^IFN-yS 1 0 0 I U/mli*;l'>J?^->^ ^ 
20 ;l/-fe;l/a -X Q. 2 %^^t?>f - ^;UM E M^ifitc^^ 

L> 37^. pH7. 2. 2 o%m^mmmmi^2 

P^>f > + h L^o ^{C^ Poll (1) • Poly(C) ^1 



WO 92/18537 y 

mi. 2BgClg/L. 3. 4Be{C0. 5g/L© 

^Jg^^ifi^Jl ii^^f-'^'J *m^4:2 4 Om 1 
5 ^«$-y-yto !R^iSF*fi«^*lM NaCl^. y>M 

:hh y 'i^AJ^®?gr'^n^ti^l L^j^^- 2 0mM^ 

wtn^mmi 0 om L-e^niiKLyie nuK^fi^ 

fee C®^* -SP-fe7TD-XFF- (7T;b-7S/T 

10 ig) 6m 1 izmm^^^t^o ^(0'^. mmmi tmm\^ 

-^/<i) > h 3/<-J\/6 5 QU" 5 0 m 1 twSS^^-lirx 

1 OmMU ^ 'J 'i'^^®^ ^ ^- 4) -e^^ 

0. 3MN a C 1 *^t?2 OmMU h U -i^A 

iSSJ^e-ei L-6*^t^®55^1 0 Om 1 ^-^fto CtLl- 

15 ^j^iig*<3M{cni:S i^lwN a C 1 ^^SoLx "7x 

!RS$'&/::o iRSlNfOSettt 3 0 'CT-* o :fco C O 5 
AtiJlS^. 3MNaCl?g[. 2 0mMlgi^^^^. U 
:h h y (P H 5. 8) t-^^t. i^^twl 0 

20 mMy y -^AigS^S (pH7. 2) T'IL-6 

J&l 2 Im 1 *0JRL/::o Z<D^(D I L - 6 0$6^li9 

25 4 |Ci^'</c^#T' 4D»yb©bbIL-6ttm 
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MS'^Pi^L^o C tL&Oi^M^aicol^T S D S - P 
AG ElC<kS^dF-g^:jSa!l3£. N5l$ii87 $ ^ ^E?iJ3^«f 

5 tiy^io * A:> H 0 V a 1 - P r o - P r o - G 1 

y-G 1 u-O^WStt-e-n^nS 8%> 79%> 78 

~:/;i.MEM^^it6 2 L ic t hUm^mB^m2 x 1 
0 ^ <i/m 1 © iij ^Tfi^a L y;: X e :^ - 7 7 X 3 T »0 <5 
< ji^L^*<^ 3 7*Cs pH7. 2x 20%I^^Kma 
KT6 HP^^SUyiio IBB. 3HB. 5 B B tw 

15 ^jfi^^^^Toyio SiJiiaBllS^tt. 3. 2xl0^<i/ 

m 1 T-fe-^^o I FN-i8 1 0 OSgK^&/m 1 > 

-^iifii^ESi 3 7'c. p H 7. 2^2o%mmmnm 

mX'2 4^m^ - h Ltio ^i-N Poly (1) Po 

29 ly(C) 0 g/m l.tinx.3 7'C-e2I^F^'l' 

^JC37*C> pH7. 2s 2 0%fiaiDl6^jg«-e6 HF5 
:^gL/io COF^s 1B'#> 2 S'^(c-€-n€tL2 g. 3 
25 4B'^K^tl^tll gO^fVo-T.^mtatiZo 



20 



WO 92/18537 2 0 

mmicm CNatore. 32i_ 7 3 (1 9 8 6)D <i: H C itfe^ 12 
n^W-oh b I L-6 c DN A«r#*&i-rS I 

10 CCGATCGATGCCAGTACCCCCAGGA 
GCCACGGATCCTACATTTGCCGAAG 

iliDN A^MISS^^C 1 a I i B amH I -^m^tti'^^ 
15 ^5,n^DNA»f;t^:;^liM^^'<^^-pKM6 I L 

-Q^nt^o COpKMI L-6^:*:liSHB 1 0 1 

0 i/pKM I 3 o t (ommm^^ (u >ie 

•^AlniH. 5SK^1^3/£M. S > B 6 g /ok 
T>\£i^V >5 0 fi g/ml) 3 0 y h ;l/ ^ - tt 



25 
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rpm . SmSl VYM > 2 bX^cOikW'VmnLfZo h V -f 

®^^JD;i^ t ;<7lf 5 y K^^Sn L'j:;&< f> 6 0 

I^F^^SLTto 1 0, 0 0 0 xg2 0^r^© 

iSl£.^^lSI#lf^^w J: t)^J6;feo M^*:tiJ^8 9 5 gll btiyso 

& tiyrS-f** 1 mM EDTA^ 1 0 0 mM NaCl 
*#tr 5 OiDMh y (P H 8. 0)ICOD5 

5 0 niD*< 2 0 <!: ^i: -5 J; 9 tcJl© t /::o mW^-^> h > =f 

mJ^LiZo miiim<omj^M2 3 5 IL-6tt495 
ingt?*o/;:o C d 7? I L - 6 ©Mti^JS^aj 1 ic^ L E 
L I S A&TSfJ5£Lyto 

;i/C!Rit$-&^ V >mi- h V ^MmWm ipHl . 2) 
■e^^L^^N 2 OiDMigM;ic^^fi?-e|nlJKLy5:o IL-6 
ti 4 6 2 mgInJiRLy;:o ^ai?S iwJSg^T > ^- A 
gl. 3 3M lc^j:5 J;•9^cjSJDtT*^^3tlL^lc«k^9^^ 

VN*-;U6 5 OM" ^ mv-Si) 2 0 Oianc!R^$-tir^ 2 

•e@iRl>^o C CT^ S D S - P A G E|ifig<^^S{c«k 
?5|iB^8 4%©IL-6^23 Initio mtiMitl L 
- 6^i<0tt^'^<') >UW ( "A F - > h 3/^• 

-;U6 5 OM" ^ mv-SS!) 8 OmHciR^^-frx 2 0 mM 



WO 92/18537 2 2 

^)Z^mi'h^)^J-^^mf6iiv^^. 2)JcO. 3MNa 
C 1 ^^t;^T'I114KL. ^S91%®IL-6^114 

OmlT'SS^MLx t h I L.-6^6 6iiigM:fco '#t>tL 

m m ± <o m m n ^ 
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if * 0 IS ffi 

(1) h'v'iyjummi' h y f;j.^^t^yf^ y 7 ^ u jit i 
h^^ji^mn^m-vii^f^ < 1 1>^^^»*<2 2000-2 

5000:feJ:Df26000'-3000 O0 2^^*# 

*x -^-o^Wi^^^n-etie o%~9o%:fej;c;4o 

-1 0%t?2b5x 

(2) NMc^gT ^ y mE^iJ;6U il>'<j: < i t P r o - V a 
l-Pro-Pro-Gly-N Val-Pro-P 
ro-G 1 y-G lu-:fe<kCKAl a-Pro-Va 
l-Pro-Pro-*^€>fig-53 SlgOffi^J^^^x 

V a l-Pro-Pro-Gly~Glu-©# 
WS*<4 0%Jgl±'T?*5. 

(3) m^mt iX'^^.f -7.^ 7=i-X> ;^7:5'h- 

2. k h • >>-n-f + >6M^iMfi&*^^L t h • 
3 ;l/ > K ^ (i ^ O * j^SD-r 5 C t ^ 1^ i 

3. t h • y ^ ^> 6m±mmi3<t hmm^m 

fla-efe'5lt*©lBffl^2:®iHi80 fc:h-'f>^-D^ 



WO 92/18537 2 4 

> 6 OMM^o 

- J; i^^-r -5 c: i i t S t h • ^ > ^ ° 

J;C;^7K^^^i^^t:fcfi^*^*ffi'''^^ °^ ^^^^ 

15 i^ig^o 

S L T# ti 5 ® * 5 tt:^© ^fflM 5 :® ~m 7 IS 

25 ] 

i 

\ 

I 



» 9 V* WWW r 



11. 

12. k ^ll^i^i^l!a*^^LT^i^)n5 h h • -o:^ 

13. t h • >:^-o>r^>6iSl^'fe*<. Hm^Wts 

15 (1) K•xS/;^5iK:^ h »; A^^tr:;!? y U 5 

Ky;Um^^S&Tfi>i3: < i *>^i=^g*<2 2 0 0 0 -2 
5000:feJ:Of260 0 0-3000 0 0 25^45^ <£r^ 

~io%-e*s^ 

20 (2) N5^jgT 5 y KE^J*<> iJ>« < i P r o - V a 

l-Pro-Pro-Gly-s Val-Pro-P 
r o - G 1 y - G 1 u - ^ <k A 1 a - P r o - V a 
l-P^o-P^o-*^^JS<S 3S1S0le^J^#<?^^ 
*^-^Va l-Pro-Pro-Gl y-Gl u-©# 

25 0%£t±-e*S> 
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